SUMMARY Linguistic and related cognitive abilities were investigated two years after dominant left hemispherectomy for cerebral malignancy in a 12 year old female. Auditory comprehension of speech was superior to other modes of language abilities with expressive speech being the least developed. Findings suggested an isolation or non-communication between the systems for speaking and for writing and visual perception. It was concluded that language mechanisms in the right hemisphere were not just at a low level of development of the functions found in the dominant hemisphere but were modified as a result of interference by preexistent spatioperceptual systems.
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Though it is well established that in most righthanded adults the major capacity for language is located in the left hemisphere (Branch et al., 1964; Sperry and Gazzaniga, 1966;  Luria, 1970) , it is also true that surgical removal of the left cerebral cortex for treatment of infantile hemiplegia results in little if any language deficit (Gardner et al., 1955; Basser, 1962) . If brain injury occurs sufficiently early in life, functional plasticity permits the right hemisphere to take over language functions (Krynauw, 1950) . The critical age beyond which speech functions cannot be satisfactorily acquired by the opposite hemisphere is said to be about 10 years (Perlstein and Sugar, 1954) , but seems variable and has not been sharply determined (Lenneberg, 1967) . The exact reason why language fails to develop in the mature brain after hemispherectomy remains unknown.
In a total of 50 or so cases of hemispherectomy for tumour in the mature brain cited in the literature, four of these involved removal of the left hemisphere in right-handed individuals (Zollinger, 1935; Crockett and Estridge, 1951; French et al., 1955; Smith, 1966) . In these four adult cases dominant hemispherectomy eliminated expressive language abilities except for expletives, a few stock words, and words of songs.
One case of dominant hemispherectomy for tumour in a 14 year old boy was reported by Hillier (1954) , but very few details of the postoperative language abilities of this young boy were reported. It was stated, however, that, whereas comprehension of the spoken word was quite accurate, reading ability during the 27 month survival period remained limited to the recognition of individual letters; he was unable to read words. Although the upper level of speech that survived in this 14 year old was not precisely indicated, it would not appear to have been significantly above that found after adult hemispherectomy.
The present report describes some effects of dominant left hemispherectomy in a 12 year old girl in whom earlier removal of a tumour in the left lateral ventricle had been performed at the age of 8 years. The tests described here were mainly designed to determine the level of linguistic and related cognitive abilities in the remaining right hemisphere. from surgery she was conscious and could sing and speak single words, for instance her sister's name.
Before the hemispherectomy R.S. had been righthanded, but the operation left a severe right hemiplegia. Subsequent neurological examination revealed also a severe left side motor deficit of the leg and a mild deficit in the arm (Bogen, 1972) . During the present study, two years after surgery, a right homonymous hemianopia with sparing of 1°or so of the macular region was found.
R.S. had been a slow learner even before the initial brain surgery at the age of 8 years. She had been required to repeat the first grade at the age of 7 years. Additional observations from the present study indicate that personality characteristics such as humour, boredom, love, and frustration are readily exhibited by the right hemisphere in a pattern reported by the parents to be substantially the same as before surgery. Also, two years after hemispherectomy, it was found that she had learned to draw and to some extent write with her left hand. Figure 1 shows an example of R.S.'s handwriting when she copied sentences presented to her in free vision. A problem with motor control is evident. She was unsuccessful in attempts to write to dictation. (Fig. 3) . If, however, she was then asked to name the number pointed to, the only way she could do so was to begin with one and count until she t.
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reached the desired number. She could correctly signal with her fingers the number pointed to, but she had to count her fingers one by one before verbalizing the number she had indicated. The inability to name the number out of sequence was not an indication that she did not Additional tests of numerical processes involved the enumeration of dots. R.S. was asked to indicate the number of dots, white dots on a black background, either flashed tachistoscopically or with prolonged exposure on a screen. With tachistoscopic presentation she was asked to signal with her fingers the number of dots and then say the number. Her responses with manual signalling were only 3000 correct, but significantly only five times, 25% did she verbalize the same number that she had just signalled manually. There was a great deal of perseveration in the verbal report. Likewise, when dots were presented in free vision and she was asked to write and then say the number presented, the verbal report deviated from the written number in 7000 of the responses (Table 2) . In this task she counted the dots out loud, always correctly, wrote a number 7000 correct, and then said a number 4000 correct. When the written and verbal reports did agree, the quantity of the number was less than five.
COLOUR IDENTIFICATION The proper name could not be determined either verbally or by matching a written word to the colour discs from the Nomenclature Test of the Dvorine Pseudo-Isochromatic Plates. Yet she could correctly indicate the colour for 14 out of 16 discs if a choice of several names were given verbally. She chose the requested colour from a choice of five colours 80%4 of the time if the name were spoken orally. E.C., however, picked the proper colour if the name were either written or spoken. There is no indication, though, that E.C. was able to express the name of a given colour. The difficulty in R.S.'s case does not appear to be perceptual, since she was able to match one coloured card to the same coloured card in a group of five colours. Her performance was normal for colour discrimination on the Dvorine Test. The difference between the two cases is probably attributable again to the fact that E.C. had the knowledge, in this case colour names, well ingrained before surgery, while R.S. did not. She would usually name some colour but not the correct name when presented a colour. Even though visual perception of colour was correct, lack of adequate language prevented proper expressing of the colour name.
DISCUSSION
Two years after the left hemispherectomy at the age of 10 years, tests for auditory comprehension, speech, writing, and other linguistic functions revealed a level of language surpassing that indicated for the four adult left hemispherectomies described earlier (Zollinger, 1935; Crockett and Estridge, 1951; French et al., 1955; Smith, 1966) . The linguistic capabilities found in R.S. also surpassed those of the only really comparable case, that of a 14 year old boy (Hillier, 1954) for whom the postoperative period at the time of testing was also about the same.
On the basis of results from dichotic listening tests, Krashen and Harshman (1972) hypothesize that lateralization of language is completed by the age of 5 y ears. Little or no language disturb-ance was reported after left hemisphere lesions which occurred before the age of 10 years (Basser, 1962) . Alajouanine and Lhermitte (1965) found recovery from aphasia after left-sided lesions acquired from ages 6 to 15 years; no difference in speed of recovery was found when the group under 10 years old was compared with the group over the age of 10 years. Lenneberg (1967) The superiority for auditory comprehension as compared with expressive speech, evident in R.S., was also described in the other four reported cases of hemispherectomy for tumour. Difficulty in expressive language in this case cannot be attributed solely to low mentality, since she was able to perform certain tests, Porteus Maze and Block Design, better than two right hemispherectomy cases both with higher IQs (Gott, 1973 This functional disconnection between language and other systems within the same hemisphere has not been reported after left hemispherectomy for infantile hemiplegia. In the case of a more mature brain, however, it is necessary for the language system to attempt to take over parts of the brain where differentiation and specialization have already occurred to some extent. The presence of existing organization may prevent the functional connections between language and other systems from becoming properly organized. Levy (1969) finds evidence for an antagonism between linguistic and perceptuospatial functions, the latter being elaborated in the right hemisphere. Whether the mechanism of prevention is competition for existing neural tissue or whether there is actual inhibition to the formation of anatomical connections or to their functioning after they are formed can only be speculated. However, results from the present case and other related studies indicate that the effectiveness in preventing the right hemisphere from sustaining language functions increases with age.
